GRAPHING LINEAR INEQUALITIES IN TWO VARIABLES
We know how to graph equations
y=2x-2 2x-2y=4
But what about y 2x-2 2x-2y>4 ? Procedure for graphing linear inequalities
Step 1: Graph Ax+By=C, dashed if < or >
Step 2: Choose test point not on line [ (0,0) is best] substitute coordinates into inequality
Step 3: If test point coordinates satisfy inequality shade the half-plane containing it
Otherwise shade other half-plane
Solving Systems of Linear Inequalities
Step 1: Draw all the lines (dashed if > or <)
Step 2: Shade all regions
Step 3 
Bounded and Unbounded Solution Regions
A solution region of a system of linear inequalities is bounded bounded bounded bounded if it can be enclosed within a circle.
Otherwise it is unbounded unbounded unbounded unbounded.
# 50 The "higher" the line R= 50 x + 20 y is, the higher the revenue.
IDEA: move the line as "high" as possible but so that it still intersects the feasible region.
That ought to be the best we can do. Maximize the objective function
AND IT IS!!!!
P=c 1 x 1 +c 2 x 2 +…+c n x n Subject to problem constraints of the form a 1 x 1 +a 2 x 2 +…+a n x n < < < < b, with b> > > > 0
and with nonnegative constraints
From Inequalities to Equalities
We know how to deal with equalities, so let us "convert" the inequalities: Since we start with four variables, there are 6 choices for the two basic variables.
(the number of ways we can choose 2 out of 4) Basic x 1 ,x 2 x 1 ,s 2 s 1 ,x 2 x 1 ,s 1 s 2 ,x 2 s 1 ,s 2
Nonbasic s 1 ,s 2 s 1 ,x 2 x 1 ,s 2 s 2 ,x 2 x 1 , s 1 x 1 ,x 2
Basic or basic feasible solution?
For each choice of basic variables we let the nonbasic variables equal 0, solve for basic. If the optimal value of the objective function in a linear programming problem exists, then the value must occur at one (or more) of the basic feasible solutions of the initial system.
The Simplex Tableau 
Selecting Basic and Nonbasic Variables
Step 1: Determine number of basic and nonbasic variables.
Step 2: Selecting basic variables: Column with exactly one nonzero element, which is not in same row as nonzero element of other basic variable.
Step 3: Selecting nonbasic variables: After all basic variables are selected, the rest are nonbasic Choosing the exiting variable How much can we increase x 2 within the given constraints? Assume x 1 =0. 2x 2 +s 1 =32 s 1 =32 -2x 2 > 0 4x 2 +s 2 =84 s 2 =84 -4x 2 > 0 x 2 < 32/2=16 x 2 < 84/4=21 Both inequalities need to be true, so we need to pick the smaller one. This corresponds to row 1 or s 1 . 
Selecting the Pivot Element
Step1: Find most negative element in bottom row If tie, choose either.
Step2: Divide each positive (>0) element on pivot column into corresponding element of last column. Smallest quotient wins.
Step3: The PIVOT is the element in the pivot column which is in the winning row.
Performing a Pivot Operation
Step 1: Make pivot element 1
Step 2: Create 0's above and below the pivot We do this using the following elementary row operations:
• multiply a row by a nonzero constant • add a multiple of one row to another 
Effect of Pivot Operation

Formation of the Dual Problem
Given a minimization problem with > constraints
Step 1: Form matrix A using coefficients of the constraints and the objective function
Step 2: Interchange rows and columns of A to get A T
Step 3: Use rows of A T to write down the dual maximization problem with < constraints
Solution of Minimization Problem theorem 1 The Fundamental Principle of Duality
A minimization problem has a solution if and only if its dual problem has a solution. If a solution exists, then the optimal value of the minimization problem is the same as the optimal value of the maximization problem.
The minimum value of C is the same as the maximum value for P.
BUT the values for y 1 ,y 2 at which the maximum for P occurs are NOT the same as the x 1 ,x 2 values at which the minimum for C occurs! 2y 1 + y 2 < 16 5y 1 + 3y 2 < 45 50y 1 +27y 2 = P No negative indicators are left, so we found the optimal solution: (from tableau) y 1 =3, y 2 =10,x 1 =0,x 2 =0,P=420
But the tableau gives more information:
x 1 =15, x 2 =4, C=420 Minimum cost of $420 when we produce x 1 =15, x 2 =4 items.
The optimal solution to a minimization problem can always be found from the bottom row of the final simplex tableau for the dual problem!
Solution of a minimization problem:
Given a minimization problem with nonnegative coefficients in the objective function.
Step 1. Write all constraints as > inequalities
Step 2. Form the dual problem.
Step 3. Use variables from minimization problem as slack variables.
Step 4. Use simplex method to solve this problem.
Step 5 Maximize: P=-700y 1 -500y 2 +400y 3 +600y 4 Subject to: -y 1 + y 3 < 22 -y 1 + y 4 < 38 -y 2 + y 3 < 46 -y 2 + y 4 < 24 y 1 , y 2 , y 3 , y 4 > 0 700y 1 +500y 2 -400y 3 -600y 4 +P = 0 Introduce x 1 , x 2 , x 3 , x 4 as slack variables. y 1 =0,y 2 =14,y 3 =22,y 4 =38 x 1 =400,x 2 =100,x 3 =0,x 4 =500, P=C=24600 where M is a "large" positive number, so for each unit increase in a 1 we loose M from P.
Modified Problem 
Preliminary Simplex Tableau
When is the preliminary tableau an initial Simplex tableau?
1. We need to be able to select enough basic variables (only one nonzero entry in column which is not in the same row as one of another basic variable)
2. The basic solution found by setting nonbasic variables equal to zero is feasible. s 1 , s 2 , and P are basic (condition 1 is met), but we saw that the basic solution is not feasible. Since M is large positive we are done. x 1 =4,x 2 =6,s 1 =0,s 2 =0,P=14
